The description of coronal alignment in the perioperative assessment of knee disorders is important for accurately reporting diagnoses and outcomes. Most orthopaedic subspecialties-pediatrics, osteotomy/deformity correction, sports medicine, and tumor reconstruction-rely on coronal alignment to ensure satisfactory, reproducible, and reliable outcomes. After TKA, proper coronal alignment is important, as malalignment may lead to component failure [2, 5, 9, 12, 16] . All areas of lower extremity surgery thus use some form of alignment descriptors and measurement tools.
Despite the importance of alignment, the manner in which lower extremity coronal alignment in knee radiographs is presented is highly variable and often confusing. The terms varus and valgus are used frequently, but they are imprecise. For example, when authors state that a total knee component is positioned in 3°varus (eg, Hsu et al. [7] ), the reader wonders whether this means 3°more than the normal limits of varus (ie, 6°of total varus), or, alternatively, whether it is 4°of absolute varus. Such ambiguity is not particular to knee arthroplasty [1, 17] .
The terms 'varus' (from the Latin for 'crooked') and 'valgus' (Latin for twisted or bent) historically have had confusing and etymologic conflicting meanings [6] . (The use of varus and valgus to confer 'bowlegged' and 'knockkneed' limb deformities, respectively, is the opposite of meanings in antiquity.) With these discrepancies in terminology, we must ask if all authors use the same 5°variation from the 180°femorotibial alignment to describe 'normal' alignment, namely 175°. Although our intent is not to replace the commonly used terms varus and valgus, we believe it is important to state the alignment precisely in terms of absolute degrees.
Based on the perceived inadequacies with the current language of knee angle descriptors, we asked if disparities in reporting existed; and, if a more uniform reporting system and change of language could be considered to improve the consistency and clarity of reporting lower extremity angular alignment. We suggest that measuring number of degrees (in an 180°-system) from the center of the femoral shaft would be accurate and lead to more consistent reporting.
To examine potential variability in the literature, we reviewed all articles published in Clinical Orthopaedics and Related Research, The Journal of Arthroplasty, and The Journal of Bone and Joint Surgery (American edition) from January 2008 to December 2009. Ninety-six papers were selected based on their inclusion of a coronal plane radiographic measurement tool and results directly made from this system.
Ninety percent of the papers (90 articles) used a variation on the varus/valgus system without a strict definition (eg, Meneghini et al. [13] ) often using terms like ''X degrees from/of varus'' or ''Y degrees from/of valgus.'' Only 2% of papers involved a 180°-degree coronal system [3, 14] to describe the coronal angular alignment in the lower extremity. In addition, there was marked variation in language used to describe other angular measurements (eg, hip-knee-ankle, component angles), and reference points (eg, differing points at either the distal femoral surface or proximal tibial surface for the ''center'' of the knee). Four percent of papers were classified as using either a combination of systems or a distinct system [4, 11] . Moreover, there was no consistent notation whether radiographs were taken with weightbearing.
Clearly, no standard system exists for reporting lower extremity coronal alignment, and this proves problematic when interpreting radiographic outcomes. This is compounded by the variation in imaging modalities, language, and reference points (eg, native landmarks versus angles measured in relation to implanted components). Although originally devised for plain radiographs, coronal alignment descriptors now must be applied to three-dimensional imaging modalities, such as MRI and CT. The advent of computer-assisted surgery further challenges our varying systems, as new software may present data according to internal or intraoperative reference points, rather than pure 180°-coronal alignment.
The use of a 180°-system is familiar to all orthopaedic surgeons. It is the standard nomenclature for defining fractures, upper extremity malalignment, deformity correction [10] , and neck-shaft angles. It is precise and familiar. The center of the femur is defined by a line connecting two points each equidistant from the medial and lateral cortices along the femoral diaphysis on an AP radiograph. Likewise, the center of the tibia is similarly defined by a line connecting two diaphyseal points. If we start with the line formed along the center of the femur as the reference, all angles (0°to 360°, moving in clockwise fashion) can be determined (Fig. 1) . For example, the anatomic lower extremity axis (using the central axes of the femur and tibia as defined above) may average 175°, and the mechanical axis (described in relation to a plumb line from the center of the femoral head) may average À5°(or 355°). Depending on the particular study, the anatomic axis may be the preferred angular system about the knee, although the mechanical axis may be used for describing entire-limb measurements.
Although an 180°-system may be imperfect (eg, limited by properly identifying the central axes of the femur and tibia) and must be defined carefully, the current use of varus/valgus is imprecise. Distinctions also could be made between other angular descriptors, such as mechanical, tibiofemoral alignment, and hip-knee-ankle limb alignments. Variation exists in the choice of the central axis of the knee [15] for mechanical axis measurements, and inaccuracies exist in identifying the true center of the intramedullary canal in anatomic axis measurements [8, 15] . However, these variables will exist in any measuring system and possibly may be reduced by recording true angular measurements.
Coronal alignment remains critical to long-term functional and clinical outcomes. Therefore, we need a more uniform and precise system of measurement and description. A useful, clear system would be based on a 180°r adiographic model, in which magnitude of varus/valgus alignment is presented as a deviation (+/À X degrees) from a 180°-normal. Without a standardized system of coronal plane measurement, the literature is plagued by ambiguity and difficulties with data interpretation. What is Varus or Valgus Knee Alignment? 1703
